The nuclear radio emission of LLAGN is often associated to unresolved cores. In this paper we show that most LLAGN present extended jet radio emission when observed with sufficient angular resolution and sensitivity. They are thus able to power, at least, parsec-scale radio jets. To increase the detection rate of jets in LLAGN, we analyze sub-arcsec resolution data of three LINERs. This yields the detection of extended jet-like radio structures in NGC 1097 and NGC 2911 and the first resolved pc-scale jet of NGC 4594 (Sombrero). The three sources belong to a sample of nearby LLAGN for which high-spatial-resolution SED of their core emission is available. This allows us to study their accretion rate and jet power (Q jet ) without drawing on (most) of the ad-hoc assumptions usually considered in large statistical surveys. We find that those LLAGN with large-scale radio jets (> 100 pc) have Q jet > 10 42 erg s −1 , while the lowest Q jet correspond to those LLAGN with pc-scale (≤ 100 pc) jets. The Q jet is at least as large as the radiated bolometric luminosity for all LLAGN, in agreement with previous statistical studies. Our detection of pc-scale jets in individual objects further shows that the kinematic jet contribution is equally important in large-or pc-scale objects. We also find that the Eddington-scaled accretion rate is still highly sub-Eddington (< 10 −4 ) when adding the Q jet to the total emitted luminosity (radiated plus kinetic). This indicates that LLAGN are not only inefficient radiators but that they also accrete inefficiently or are very efficient advectors.
INTRODUCTION
The presence of an accreting engine in the active galactic nuclei (AGN) with the lowest luminosity (LLAGN, L bol ≤ 10 42 erg s −1 ) is a matter of debate (see review by Ho 2008) . LLAGN are found at the center of nearly 1/3 of all Local galaxies and encompass low-luminosity Seyferts, LINERs (Low-Ionization Nuclear Emission Regions; Heckman 1980) , and transition nuclei (which have spectral properties intermediate between those of LINERs and HII regions). LINERs are characterized by very strong low-ionization optical forbidden lines whose source of ionization has been debated for decades. The main scenarios include a low-luminosity version of bright AGN, shock heating (e.g., Dopita & Sutherland 1995) or stellar photoionization (e.g., Terlevich & Melnick 1985; Filippenko & Terlevich 1992) . The Spectral Energy Distribution (SED) of LLAGN is very prominent in the radio band and lacks the canonical optical-UV "big blue bump" of AGN (indicative of the presence of an optically thick, geometrically thin, accretion disk). A combination of an optically thin advection-dominated accretion flow (ADAF; Narayan & Yi 1994 ; see Yuan & Narayan 2014 for a review), an outer truncated disk (Quataert et al. 1999) , and a radio jet (Falcke & Biermann 1995 , 1999 Falcke 1996 ) was proposed to model the SED of LLAGN (e.g., Ho 1999; Ulvestad & Ho 2001b; Nemmen et al. 2006 Nemmen et al. , 2012 Eracleous et al. 2010; Yu et al. 2011; Fernández-Ontiveros et al. 2012 ; although see also Mason et al. 2013 and references therein). However, the ADAF model alone is not able to satisfactorily reproduce the †Invited guest at the Max-Planck-Institut für Extraterrestrische Physik, Garching, Germany observed radio luminosities of LLAGN (e.g., Fabbiano et al. 2003; Doi et al. 2005a; Wu & Cao 2005; Wu et al. 2007; Markoff et al. 2008) and predicts an inverted radio spectral index (α ∼0.4 1 ; Yi & Boughn 1998) much higher than the one typically observed in LLAGN spectra (α ∼ −0.2 to 0.2; e.g., Falcke et al. 2000; Nagar et al. 2001; Doi et al. 2005b; Doi et al. 2011) . Although this does not rule out the ADAF model, it argues for the necessity of a parsec-scale (pc-scale) radio jet to model the SEDs of these sources.
Despite the results showing that the SED of LLAGN is compatible with jet dominated emission, observational evidence of radio jets in these sources still remains elusive. Several studies have aimed at detecting jet radio emission in LLAGN, finding that they are usually associated with compact radio sources where most of the radio emission is highly concentrated (e.g., Falcke et al. 2000; Filho et al. 2000; Ulvestad & Ho 2001b; Filho et al. 2002; Anderson et al. 2004; Doi et al. 2005b; Nagar et al. 2005; Filho et al. 2006) . Sub-pc scale radio emission was detected in 98% LLAGN and AGN of the Palomar Sample observed with the VLBA 2 at 5 GHz (e.g., Nagar et al. 2005) . The characteristic variability of LINERs, sometimes on timescales of months (e.g., Nagar et al. 2002; Anderson & Ulvestad 2005; Maoz et al. 2005; Maoz 2007; González-Martín et al. 2011) , agrees with the confinement of the radio emission to compact cores. Most of these sources present a flat or slightly inverted ra-dio spectrum and non-thermal brightness temperatures T B > 10 5 K footprint of a relativistic jet (Blandford & Königl 1979) , indicating thus the presence of an AGN. However, only few of them show jet-like outflows or slightly resolved core emission at pc-scales (e.g., Falcke et al. 2000; Nagar et al. 2002; Nagar et al. 2005; Filho et al. 2002a; Filho et al. 2004; Krips et al. 2007; Hada et al. 2013) , while the presence of larger kpc-scale radio jets in LLAGN is even more scarce (e.g., Cen A, Clarke et al. 1992; M87, Lister & Homan 2005; NGC 1052 , Wrobel 1984 Kadler et al. 2004) . The question that arises is: do radio observations fail to detect radio jets in LLAGN due to insufficient angular resolution and sensitivity, or do most LLAGN show compact cores due to insufficient energy to launch a jet at parsec or larger scales? It is clear that the answer must come from high-resolution and -sensitivity radio campaigns reaching sub-arcsecond resolutions, which are the only ones plausibly able to detect pc-scale jets in these sources.
In this paper we analyze sub-arcsec archival VLA 3 and VLBA data so far unpublished of a sample of nearby LLAGN studied in the IR at high spatial resolution by Prieto et al. (2010) and Reunanen et al. (2010) , from now on PR2010. The results yield the first resolved radio structure of the pc-scale jet in NGC 4594 (or Sombrero) and the detection of jet-like extended emission in NGC 1097 and NGC 2911. We also compile and derive the jet power, bolometric luminosity, and Eddington accretion rates of the eight sources entailed in the sample of PR2010, which allows us to perform a study of the nuclear energetics of LLAGN devoid of most of the assumptions usually adopted in large statistical surveys.
The objects and the radio data analysed are presented in Section 2, while the results obtained are shown in Section 3 and discussed in Section 4. Final conclusions are summarized in Section 5.
SAMPLE AND DATA ANALYSIS
The three LINERs studied in this paper (NGC 1097, NGC 2911, and NGC 4594; see Table 1 ) belong to the sample of the nearest and brightest LLAGN galaxies observed at high resolution in the IR with the Very Large Telescope (VLT; Prieto et al. 2010; Reunanen et al. 2010) . The proximity and brightness of these objects allow their study at pc scales both in the IR, optical/UV (e.g., Maoz et al. 1995) and radio (e.g., , yielding the highest spatial-resolution (sub-arcsec) SED of their nuclei (Fernández-Ontiveros et al. 2012, in preparation) .
Archival VLBA data of NGC 1097 and NGC 4594 and VLA data of NGC 2911 not previously published 4 were analysed with the aim of resolving the large-scale radio emission and detecting a possible pc-scale jet in these sources. The A-array configuration of the VLA as well as frequencies ≥ 5 GHz were considered in order to achieve the sub-arcsec resolution required to resolve the jet structure (see Table 1 ). The PR2010 sample includes also the LLAGN Cen A, M87, NGC 1052, NGC1386, and NGC 3169. However, no unreported radio data at high-3 Very Large Array, now officially known as the Karl G. Jansky VLA, of the NRAO.
4 the data for NGC 4594 have been also reported by Hada et al. (2013) at the time of writing this paper angular resolution was found in the archives for these sources.
The data were reduced following standard procedures with AIPS 5 . The VLA data for NGC 2911 were calibrated in amplitude using 3C 286 as flux calibrator, while delay and gain solutions were derived from the phase calibrator 0851+202 and interpolated and applied to the target source. The VLBA data for NGC 1097 and NGC 4594 were calibrated in amplitude using gain values and system temperatures. The uncertainties of this calibration are typically of 5% at the lower frequencies and 10% at 22 GHz. The sources 3C 279 (for NGC 4594) and DA 193 (for NGC 1097) were used as fringe finders and bandpass calibrators. Delay, delay rate, and phase solutions were derived in the fringe-fitting using the phase calibrators J1239-1023 for NGC 4594 and J0246-2935 for NGC 1097, and were interpolated and applied to the target sources. Phase-referenced images of each target were produced by applying CLEAN deconvolution to the naturally weighted data. No self-calibration was applied. For NGC 4594, the longest baselines were tapered to improve the detection of extended emission. The resulting restoring beams, peak flux densities, and rms noises are given in Table 1 .
The total flux density, size, and position angle (P.A.) of the detected structures were measured from the lowest 3σ contours using the AIPS tasks TVSTAT and TVDIST. The core components were, in addition, fitted by a twodimensional elliptical Gaussian on the image plane using the AIPS task JMFIT. For NGC 1097 and NGC 4594, the core brightness temperature was derived from the size and flux density provided by the Gaussian fitting following the equation of Condon et al. (1982) .
RESULTS
Extended jet-like radio structures are detected above a signal-to-noise ratio S/N ∼ 6 for NGC 1097, NGC 2911, and NGC 4594 (Figs. 1-4) . The observed extended emission is consistent with the finding of higher integrated flux densities than peak densities and larger deconvolved sizes than beam sizes for all the studied sources and frequencies. The total angular and linear size, P.A., and flux density of the extended radio emission are given in Table 2 . In those cases for which the extended emission is not clear enough from the radio maps (i.e. NGC 1097, For NGC 1097 two peaks of radio emission of S/N ∼ 7 and S/N ∼ 6, for the A and B component respectively, are detected (Fig. 1) , revealing the first extended jet-like structure of total linear size 0.7 pc and P.A. = −23
• . Assuming component A is associated with the central BH and component B with a radio lobe suggests the jet is partially oriented into our line of sight.
For NGC 2911 (Fig. 3 ) a bright core of S/N∼400 and S/N∼40 is detected at 4.9 and 14.9 GHz, respectively. In the 4.9 GHz image (Fig. 3, top) , a component of S/N ∼ 9 is observed north-west of the core emission, which is slightly resolved towards the east. The extended Notes.
(1) source name; (2) array configuration; (3) observing date; (4) observing frequency; (5) beam size; (6) peak flux density; (7) off-source rms noise. Notes.
(1) source name; (2) observing frequency; (3) core flux density; (4) total flux density; (5, 6) largest angular size as measured from the lowest 3σ contour, in mas and pc respectively; (7) position angle of the extended jet structure; (8) structure has a total linear size of ∼509 pc oriented along a P.A. = −54
• . An extended structure is also observed at 14.9 GHz (Fig. 3, bottom) , though in this case the radio emission extends more to the west (P.A. = −90
• ), were a component of S/N ∼ 9 is detected. The total linear size of the 14.9 GHz extended structure is ∼81 pc.
For NGC 4594 slightly resolved core radio emission is detected at 8.6 and 15.3 GHz (Fig. 2) . At 23.8 GHz, we resolve for the first time the extended structure of a pc-scale jet: three distinct components of S/N ≥ 8 are identified (labeled A, B, C in Fig. 4 ) forming a linear structure of ∼ 6 pc oriented at P.A. = −31
• (size and orientation measured from the core A to component C). At the time of writing this paper, a multifrequency study of NGC 4594 was published by Hada et al. (2013) , who report the same data at 15 GHz and 23 GHz as the ones reported here. The direction of our marginally extended core emission at 8.6 and 15.3 ( Fig. 2 ) and of our extended structure at 23.8 GHz (Fig. 4) are consistent with their results, although our 15.3 GHz and 23.8 GHz beam size and S/N is lower than in their analysis and no pc-scale jet is detected or reported by these authors at 23 GHz. These discrepancies can be explained by several factors: first, in this work we analyze the data obtained in the 2011 March 23 observations, while Hada et al. (2013) use also later observations; second, the images have been obtained in our case removing the longest baselines when imaging with AIPS and without applying self-calibration in order to improve the detection of extended emission, while in the self-calibration process performed with DIFMAP by Hada et al. (2013) all the baselines were included.
The core flux measured at 4.9 and 14.9 GHz for NGC 2911 allows us to derive a steep spectral index α = −1.1. For NGC 4594, an inverted spectral index α = 0.2 is derived from the flux densities at 8.6 and 15.3 GHz. For NGC 1097, the detection of extended radio emission in a single frequency does not allow the determination of the radio spectral index. However, an inverted spectral index α = 0.6 is derived for this source from the core flux densities of 4 mJy (at 8.4 GHz) and 5.6 mJy (at 14.9 GHz) obtained by from VLA archival data. It should be noted that the spectral indices of NGC 1097 and NGC 4594 are derived from non-simultaneous observations and can be thus affected by variability effects (i.e. the use of non-simultaneous data can steepen the spectral index). This is indeed the case for NGC 4594, for which Hada et al. (2013) find a flatter core spectral index (α = 0.14 ± 0.02) based on simultaneous VLBA observations at several frequencies.
DISCUSSION
A large 0 .15 resolution 15 GHz VLA survey of 162 LLAGN and AGN from the Palomar Sample was performed by Nagar et al. (2000 Nagar et al. ( , 2002 Nagar et al. ( , 2005 to search for compact radio emission in these sources. VLBA 5 GHz follow-up observations conducted with the aim of obtaining mas-resolution maps of all those LLAGN and AGN with VLA fluxes >2.7 mJy resulted in a 98% detection rate of mas-scale radio emission . The VLBA survey contained 42 LLAGN 6 (including Seyferts, LINERs, and transition objects), of which 18 (43%) showed pc-scale (≤ 100 pc) or larger-scale jets (Krips et al. 2007 ) and the VLA observations of NGC 2911 here reported are able to detect extended emission (see Section 4.1). The LLAGN NGC 524, NGC 3169, NGC 3226, NGC 3998, NGC 4472, and NGC 5866 also show slightly resolved radio cores in sub-arcsec-scale radio maps consistent with a) higher integrated flux density than peak flux density and b) deconvolved size larger than the beam size (Filho et al. 2002 (Filho et al. , 2004 Anderson et al. 2004 ). We thus find that 67% (28 out of 42) LLAGN of the Palomar Sample at sub-arcsec resolution show pc-or larger-scale radio jets. Among these sources with radio jets, 64% correspond to LINERs (18 sources).
Some more LLAGN not included in the Palomar Sample (e.g., NGC 1052 , NGC 1961 show also extended pc-scale radio emission (e.g., Kadler et al. 2004; Krips et al. 2007; Doi et al. 2013) , and in this work we report the first detection of extended pc-scale jets in the LINERs NGC 1097 and NGC 4594 (also not included in the Palomar Sample). All these sources cannot be added to the statistics as they do not belong to a flux limited complete sample, but indicate that the number of LLAGN with pc-scale jets is probably much larger than the statistical values reported above. For instance, higher percentages of detection of small-scale extended jet emission are found in other samples like the NUGA survey (Krips et al. 2007 ; 100% jet detection rate) and, after including NGC 1097 and NGC 2911, eight out of the eight LLAGN of the southern sample of PR2010 do also present pc-scale jet emission.
The high detection rate of these mas-scale jets, together with the high brightness temperatures (T B > 10 6 7 Multi-Element Radio-Linked Interferometer Network. K) radio cores and the flat to inverted spectral indices found for most of them (e.g., Falcke et al. 2000; Nagar et al. 2001 Nagar et al. , 2005 Krips et al. 2007; Doi et al. 2013; Hada et al. 2013) , indicate that the central engine of these sources is non-thermal and associated with AGN. The finding that the sub-arcsec-scale radio emission of these LLAGN is dominated by the jet is in agreement with multiwavelength high-spatial-resolution (< 0.5 arcsec) studies of LLAGN (e.g., Fernández-Ontiveros et al. 2012, in preparation) whose SED have been found to be well described by models dominated by synchrotron jet emission, confirming thus the necessity of a radio jet component when modeling the SED of these sources (e.g., Ho 1999; Ulvestad & Ho 2001b; Doi et al. 2005a; Wu & Cao 2005; Nemmen et al. 2006; Wu et al. 2007 ).
The detection of jet radio emission
The detection of extended jet emission in 67% LLAGN of the Palomar sample observed at sub-arcsec resolution indicates that most LLAGN are energetic enough to power, at least, pc-scale jets (see also Sect. 4.3). The reason for their radio emission to appear often compact owes to radio observations being not sensitive enough or of not high enough resolution. This is the case for instance of NGC 5354, whose core radio emission is unresolved in the 0 .2 resolution VLA map of Filho et al. (2004) but shows double-sided extended emission in their higher-resolution VLBA observations. This extended emission is however not seen in shorter integration time VLBA maps. Other clear examples are NGC 3718 and NGC 4579, which are not resolved in the 5 GHz VLBA survey of the Palomar Sample (with beam sizes of 2.2 mas × 1.7 mas and 4.2 mas × 1.5 mas, respectively; Nagar et al. 2005 ) but do show extended jet emission in lower-resolution MERLIN observations (beam sizes 0.05 × 0.03 and 0.09 × 0.03 , respectively) due to their higher S/N. Another example is NGC 6500, which shows a compact core in the 5 GHz EVN observations of Filho et al. (2002) , but presents a linear extended structure in the higher resolution 5 GHz VLBA observations of Falcke et al. (2000) . This is evident also in the LINERs NGC 1097 and NGC 2911 reported in this work. For NGC 1097, unresolved core emission is detected with the VLA at 8.4 and 14.9 GHz at a resolution of 0.66 × 0.25 and 1.15 × 0.45 , respectively (e.g., . However, the core emission appears slightly extended in the 8.4 GHz radio map of Thean et al. (2000) of resolution 0.59 × 0.25 , while in the radio data presented in this paper, of mas-resolution, we detect two peaks of emission. For NGC 2911, the core is slightly resolved in previous VLA campaigns (e.g., Wrobel & Heeschen 1984; Condon et al. 1991 ) but remains unresolved in VLBI observations due to lower S/N (e.g., Filho et al. 2002) . The core extends towards the north-west direction in the 4.9 GHz VLA map of Condon et al. (1991) , which is consistent with the detection of a north-west component in our 4.9 GHz VLA map of slightly higher resolution (Fig. 3, top) . A weak feature to the west of the core is also observed at 14.9 GHz (Fig. 3, bottom) , which seems to be in agreement with a speculative feature that can be observed in the 4.9 GHz map of Wrobel & Heeschen (1984) at a P.A. of −90
• (see Fig. 5 ). The eastern component detected at 14.9 GHz (Fig. 3, bottom) is however not detected by Wrobel & Heeschen (1984) , who detect only a compact component at 15 GHz, possibly due to Figure 3 . VLA-A array images of NGC 2911 at 4.9 GHz (top) and 14.9 GHz (bottom). Contours are integer powers of √ 2 and start at 3 times the off-source rms noise of 0.2 mJy beam −1 (at 4.9 GHz) and 0.6 mJy beam −1 (at 14.9 GHz). The peak flux densities are 70.1 mJy beam −1 and 21.5 mJy beam −1 , respectively. The beam size at 4.9 GHz is 0.72 × 0.35 oriented at a P.A. of −53.6 • . At 14.9 GHz, the beam has a size of 0.21 × 0.11 at a P.A. of −49.0 • . a higher rms noise. In Section 3 we reported a spectral index of α=1.1 for the slightly resolved core emission of NGC 2911, which is much steeper than the flat α=0.21 obtained by Filho et al. (2002) from 5 GHz EVN observations of higher angular resolution than the VLA observations here reported. This, together with the size of a few hundreds of parsec (Table 2 ) of the extended radio emission that we detect at 4.9 GHz, indicates that with the VLA we are indeed detecting extended jet emission and not only the core of NGC 2911.
Large-scale jet emission and jet alignment
Only ∼1/3 of the LLAGN with pc-scale emission of the Palomar and PR2010 samples do also present larger-scale (100 pc to kpc) extended jets. This is the case of Cen A (e.g., Clarke et al. 1992 NGC 3169, NGC 4261, NGC 4374, and NGC 7626 the radio jet is collimated from sub-pc to kpc scales (i.e. the P.A. of the pc-scale jet is consistent with that of the kpcscale radio structure), while for NGC 3079 and NGC 6500 the mas-scale jet is clearly misaligned to the two-sided extended arcsec emission (e.g., Sawada-Satoh et al. 2000; Filho et al. 2002) . Such jet misalignments can be explained either by intrinsic variations in the jet orienta-tion (e.g., caused by jet precession or a black hole merger; Merritt & Ekers 2002; Caproni et al. 2004; Mezcua et al. 2011 Mezcua et al. , 2012 or by jet interaction with the interstellar medium (ISM) from pc to larger scales (e.g., Gallimore et al. 1996a Gallimore et al. , 1996b Daigle & Roy 2001; Middelberg et al. 2004) . The latter scenario is favoured for NGC 6500 by the finding that its pc-scale radio jet is aligned to the extended ionized gas emission (Gonzalez Delgado & Perez 1996; Filho et al. 2002) . If interactions with the ISM affect the jet orientation, from pressure gradient arguments jets should on average bend towards the minor axis of the host galaxy (Gallimore et al. 2006 ; see also review by Gopal-Krishna et al. 2012) . This is the case of NGC 3079, whose two 15-kpc radio lobes extend along the minor axis of the galaxy. However, this argument is strongly affected by projection effects (see Gallimore et al. 2006 for further discussion).
For NGC 4594, a connection between the pc-scale and the kpc-scale jet emission has not been mentioned in previous studies of its mas-scale jet (e.g., Hada et al. 2013) . NGC 4594 presents a bright (∼100 mJy; e.g., Hummel et al. 1984; Bajaja et al. 1988 ) radio continuum that extends along the major axis of the galaxy. A fainter kpcscale (3.8 kpc) linear radio structure oriented north-west of the galaxy minor axis (P.A. = −38
• ) was detected by Gallimore et al. (2006) , who suggested that it originates from an AGN jet. The orientation of the 23.8 GHz pc-scale jet reported here (P.A. = −31
• ) is consistent with the kpc-scale radio structure from Gallimore et al. (2006) , indicating that the nucleus of this source is able to collimate a jet from pc to kpc scales as in M87 or NGC 1052. On the other hand, the pc-scale jet of NGC 4594 is misaligned to the direction of the ionized gas emission, which is elongated along the major axis of the host galaxy (Prieto et al. 2014, submitted) . The jet might thus not be so strongly affected by ISM interactions, contrarily to NGC 6500, which is consistent with the alignment of the small-to the large-scale radio jet of NGC 4594.
The large-scale jet emission is thus aligned to the pcscale jet in ten out of thirteen (77%) LLAGN for which both pc-and kpc-scale jets are detected. Although the small number of sources does not allow a significant statistical study, it is interesting to note that a similar percentage of jet alignments (∼70%, eight out of twelve sources) was found in a survey of kpc-scale radio outflows in radio-quiet AGN (Gallimore et al. 2006 ).
Jet power
The non-detection of large-scale jets in most LLAGN suggests that their pc-scale jet is frustated in a region of a few parsecs either because it is uncollimated or due to interaction with the ambient medium, which would also explain the typically curved or bent radio morphology (e.g., Nagar et al. 2005 ). This could be the case of NGC 1097, for which kinematical studies of the nuclear H 2 molecular gas reveal an increase of the dispersion at scales of tenths of parsec that could result from the interaction of the gas with the radio jet (Müller-Sánchez et al. 2013) .
To investigate this further, we compile in Table 3 the jet mechanical luminosity or kinetic power (Q jet ) and the bolometric radiative luminosity (L bol ) of all the sources in the southern sample of bright nearby LLAGN of PR2010. The black hole mass (M BH ), from which the Eddington luminosity (L Edd ) is derived, the Eddingtonscaled accretion rate (defined as λ = (Q jet +L bol )/L Edd ), the Eddington ratio (l Edd = L bol /L Edd ), and the largest observed jet size are also reported in Table 3 .
Studies of the jet power and bolometric luminosity of the LLAGN in the Palomar Sample indicate that these sources have a highly sub-Eddington l Edd and that their accretion is dominated by the jet mechanical power (e.g., Nagar et al. 2005) . In a larger sample of more than 10,000 radio sources, Best & Heckman (2012) find that LLAGN have accretion rates ∼ 10 −3 Eddington, consistent with LLAGN being radiatively inefficient and fueled by gas from the hot X-ray halo of the host galaxy. These statistical studies are based on crude estimates of L bol (i.e. from its correlation with the X-ray or [OIII] luminosity; e.g., Ho 1999; Ulvestad & Ho 2001a; Heckman et al. 2004 ) and of Q jet (i.e. assuming an average inclination in the case of the Palomar Sample; Nagar et al. 2005) . A detailed study of individual objects is required to test the statistical results. This can be performed for the LLAGN in the sample of PR2010, for which the L bol has been derived from the high-spatial-resolution core SED (e.g., Prieto et al. 2010; Fernández-Ontiveros et al. 2012, private comm.) and the Q jet is directly estimated, for some of them (Cen A, M87, and NGC 1052), from the observed bubbles in X-ray emitting gas or from maser emission. The values of L bol and Q jet of the sources in the PR2010 sample are thus the most reliable that can be achieved, constituting a much better estimate than those values inferred from bolometric corrections, as these are proved to be wrong by a huge factor (e.g., Prieto et al. 2010; Netzer & Trakhtenbrot 2014) . For those cases where the Q jet could not be derived from X-ray cavities, we use the correlation between core radio luminosity at 5 GHz and Q jet of Merloni & Heinz (2007; eq. 6 ) that has the minimum scatter (0.4 dex) and has been corrected for relativistic beaming. For NGC 1097, the core radio luminosity at 5 GHz is derived from the 8.4 GHz radio flux densities of component A 8 properly scaled using α = 0.6 (see Sect. 3). For NGC 4594, we use the 5 GHz core flux density reported by Hada et al. (2013) .
The values compiled in Table 3 show that the Q jet of NGC 2911 and NGC 4594 are comparable to that of Cen A, M87, and NGC 1052, while NGC 1097 presents a more than one order of magnitude lower Q jet than that of the powerful radio galaxies (i.e. those with Q jet > 6 × 10 42 erg s −1 , Cen A, M87, NGC 1052). According to this comparison, NGC 2911 and NGC 4594 are thus powerful enough to collimate their radio jets to large scales as in Cen A, NGC 1052 or M87, which is indeed consistent with the detection of a ∼500 pc jet in NGC 2911 (Fig. 3) and of a 3.8 kpc jet in NGC 4594 (Gallimore et al. 2006) . The jet of NGC 1097, on the contrary, does not reach 100 pc 9 , which is in agreement with its low value of jet 8 It is not clear whether component A or B is the core of NGC 1097 as the two peaks of emission in the core structure had never been detected before and no spectral information for them is available. We assume that A is the core position when calculating the jet power. Using the flux density of component B to derive the core radio luminosity, a value of Q jet = 2.0 × 10 41 erg s −1 would be obtained.
9 the largest detected jet size for NGC 1097 is ∼90 pc, measured on the radio map of Thean et al. (2000) . Notes.
(1) source name; (2) luminosity distance; (3) LLAGN type; (4) jet kinetic power; (5) bolometric luminosity; (6) black hole mass; (7) Eddington-scaled accretion rate (2012) and private comm.; (7) Hada et al. (2013) ; (8) Kormendy et al. (1996) ; (9) Kraft et al. (2009) ; (10) Neumayer et al. (2007) ; (11) Burns et al. (1983) ; (12) Russell et al. (2013) ; (13) Gebhardt et al. (2011) ; (14) Biretta et al. (1989) ; (15) Kameno et al. (2005) ; (16) Wrobel (1984) ; (17) Schulz & Henkel (2003) ; (18) Hummel et al. (1987) .
power (Q jet < 10 42 erg s −1 ). This is also observed for the second LLAGN in Table 3 with the lowest jet power (NGC 1386, Q jet ∼ 10 42 erg s −1 ), which does also not show a large-scale (> 100 pc) radio jet.
It should be noted that the jet sizes quoted in Table 3 correspond to projected sizes. This does not affect our results, as most sources are either of type 2, viewed nearly edge-on, and/or their kpc-scale jets extend to both sides of the nuclear region at the largest kpc scales (i.e. NGC 4594, Cen A, NGC 1052, M87, and NGC 3169). None of these is the case for NGC 1097, which is a type 1 LLAGN whose host galaxy is closer to a face-on view. However, the physical jet size of NGC 1097 is ∼100 pc even when considering an inclination angle of 45
• . The results obtained are thus not affected by projection effects.
Those LLAGN in Table 3 with large-scale jet radio emission (NGC 2911, NGC 4594, Cen A, M87, NGC 1052, and NGC 3169) have values of Q jet more than two times larger than their L bol , while for those LLAGN with smallscale radio jets (≤100 pc; NGC 1097 and NGC 1386) Q jet is inferior to L bol but comparable to it when considering the 0.4 dex scatter in the estimate of Q jet (Merloni & Heinz 2007) . Accounting for uncertainties of a factor up to 2, Q jet is still comparable to L bol for all sources regardless of the presence of a large-scale or pc-scale jet. Therefore the jet kinetic energy contributes at least as much as the radiative energy in these sources. It should be noted that the Q jet estimated from the work done by the jet in opening the X-ray cavities is a lower limit to the total jet power, since part of the jet energy must be used to compress the X-ray gas as the jet advances in the ISM (e.g., Chon et al. 2012; López-Corredoira & Perucho 2012) . The nuclear energetics of the LLAGN in the PR2010 sample are thus mostly dominated by the jet power, which is in agreement with the statistical results for the LLAGN in the Palomar Sample .
We find l Edd ranging 10 −6 − 10 −4 for the sources in the PR2010, which is consistent with the results obtained by Nagar et al. (2005) for the LLAGN in the Palomar Sample. The low Eddington ratios typically found in LLAGN (e.g., see also Ho 2008; Eracleous et al. 2010; Masegosa et al. 2011) can be owing to a very low supply of cold gas to the accretion radius. In those LLAGN with radio jets, this could be explained by the finding that, in most cases, the jet radio emission is confined to pc scales: the deposition of most of the jet power within the central parsecs can reduce the inflow of matter around the accretion radius and thereby decrease the accretion rate (e.g., Di Matteo et al. 2001; Nagar et al. 2005 ). This can be even more significant in those sources with kpc-scale jets, for which the injection of energy into the galactic ISM can in addition hamper the arrival of any cooling flow to the surroundings of the accretion disk (e.g., Di Matteo et al. 2001; Hopkins & Hernquist 2006) .
For most sources in Table 3 (those for which Q jet is more than two times larger than L bol ) there is an increase in the Eddington ratio of nearly one order of magnitude when including the jet kinetic power to the total (kinetic plus radiated; Q jet + L bol ) emitted luminosity. The Eddington-scaled accretion rate is however still highly sub-Eddington (λ < 10 −3 ) for all sources, suggesting that, apart from radiatively inefficient, these LLAGN are either inefficient accretors (i.e. no matter arrives to the accretion radius) or efficient advectors (i.e. they efficiently advect the matter that arrives to the accretion radius). The average Eddington-scaled accretion rate is λ < 10 −4 , which is lower than the peak of 10 −3 in the distribution of λ found by Best & Heckman (2012) for a large sample of > 10,000 LLAGN. This difference in λ can be explained by the following: (1) our estimates of L bol from the high-resolution core SED are more reliable than those L bol estimated by Best & Heckman (2012) using a bolometric correction factor, which can yield an overestimated or wrong L bol (the L bol estimated from highresolution SEDs is several orders of magnitude smaller than those estimated from low-resolution data; e.g., Prieto et al. 2010 ; see also Netzer & Trakhtenbrot 2014) ; (2) because of the former, λ can deviate from lower values if the statistical samples include too many objects with overestimated L bol .
Finally, we note that the increase in the Eddington ratio when including the jet kinetic energy should be even larger for those sources whose Q jet has been estimated from X-ray cavities, as in these cases the values of Q jet constitute lower limits to the jet power. Attempts to estimate the total jet power are model dependent. We are attempting to estimate it from the modeling of the SED of these sources, which appears very much consistent with a pure jet emission (Fernandez-Ontiveros et al. in preparation).
CONCLUSIONS
LLAGN were suggested to be typically associated with unresolved radio sources even at mas scales; however, we find that 67% LLAGN with sub-arcsec radio emission of the Palomar Sample present extended pc-scale jets or slightly resolved core emission when observed with sufficient angular resolution and sensitivity. Most LLAGN are thus powerful enough to eject radio jets at least at pc scales. We also report the detection of extended jets in the LLAGN/LINERs NGC 1097, NGC 2911, and NGC 4594 based on the analysis of archival VLA and VLBA data. For NGC 4594, the pc-scale jet is resolved, for the first time, into several components. With these detections, all the sources (eight out of eight) in the sample of the brightest nearby LLAGN in the southern hemisphere of PR2010 do present pc-or larger-scale radio jets.
The extended detected structures of the LLAGN in the Palomar and the PR2010 samples, together with the derived high brightness temperatures and radio spectral indices, indicate a clear association of the radio emission with AGN. This reinforces the long debated scenario in which LLAGN are also powered by accretion onto a massive black hole as AGN but have a different accretion mode (i.e., are radiatively inefficient), and supports those models in which the sub-arcsec SED of these sources is dominated by synchrotron jet emission. The pc-scale jet emission is found to be aligned with the large (100 pc to kpc) jet emission in ten out of thirteen sources for which both a small-and large-scale jet is detected, indicating that the nuclear engine of these sources is powerful enough to collimate the jets from pc to kpc scales. The misalignment between the small and large-scale jet emission for the other sources can be explained by jet interactions with the ISM.
The high-spatial-resolution core SED available for the LLAGN in the PR2010 sample together with their jet power, either directly measured from X-ray cavities or derived from their core radio luminosity, allows us to derive the Eddington-scaled accretion rate and Eddington ratio of these sources with minimum ad-hoc assumptions. For the eight sources in the PR2010 sample we obtain that:
• A general trend is observed between jet power and jet size: those powerful radio galaxies with the largest radio jets (Cen A, M87, NGC 1052) are also the ones with largest values of jet power, while the lowest values correspond to those LLAGN whose largest observed jet size is ≤ 100 pc. All the sources with jet power > 10 42 erg s −1 do show large-scale (> 100 pc) radio jets.
• The jet power is comparable to or larger than the bolometric luminosity for all LLAGN, in agreement with statistical studies of larger LLAGN samples.
Our study of individual sources reveals the presence of radio jets when these sources are observed with enough resolution and sensitivity, indicating that the jet kinetic power contributes at least as much as the radiative output regardless of the jet size. The nuclear energetics of LLAGN is thus dominated by the jet kinematic output.
• The Eddington ratio ranges 10 −6 − 10 −4 and is thus highly sub-Eddington. When including the jet power to the total emitted luminosity (radiated plus kinetic), the Eddington-scaled accretion rate increases nearly one order of magnitude but is still < 10 −4 for nearly all sources. These results indicate that LLAGN are not only unequivocally inefficient radiators, the main channel for releasing their energy being the jet, but also either inefficient accretors or very efficient advectors. Even with the current best estimate of kinetic power and bolometric luminosity, they remain highly sub-Eddington.
